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(54) PRODUCTION METHOD OF POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED :To obtain a polymer with few unstable parts which deactivates a polymerization 
catalyst in a simple form, without needing complicated facilities. 

SOLUTION : When a copolymer of a trioxane and a cyclic formal is polymerized by a cationic catalyst in the 
presence of the formal of a formula R 1 0C H 2 OR , a polymerization reaction is progressed in a homogeneous 
system during meeting a specific relation of P >94-1 .43T+5.67X 10-3T2 between pressure P (atm) which puts 
on a reaction system and polymerization temperature (° C). Then reactants are blended uniformly, a cationic 
catalyst is deactivated, and an unreacting trioxane or the like is removed from uniform molten products by 
evaporation. The production method of a polyacetal whose unstable parts of terminated polymer are below 1 
wt.%is provided. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is following (general formula I) R10CH20R2 about copolymerization of a trioxane and an annular 
formal.... (I) however, R 1 and R2 are taken as a with a carbon number of eight or less alkyl group — It is the 
following formula (2) to the pressure P (atm) which in carrying out a polymerization using a cationic catalyst 
under existence of the formal shown makes polymerization temperature 130 degrees C - 180 degrees C, and is 
put on the system of reaction, and polymerization temperature T (degree C). Filling relation Advance a 
polymerization reaction by the homogeneous system and the conversion to a trioxane is maintained to 30 - 90°/ 
By mixing a reactant to homogeneity under existence of a base, carrying out deactivation of the cationic 
catalyst, and carrying out evaporation clearance of the unreacted trioxane etc. after an appropriate time than 
melt uniform subsequently The manufacture approach of the poiyacetal polymer characterized by obtaining the 
polymer whose instability section of a polymer end is less than [ 1wt%]. 

P>=94-1.43T+5.67x10-3T2 ... (2) [Claim 2] The manufacture approach of the poiyacetal polymer according to 
claim 1 characterized by the instability section of a polymer end being less than [ 0.5wt%]. 

[Claim 3] The manufacture approach of claim 1 characterized by performing evaporation clearance of a trioxan* 
etc. using a biaxial extruder, or a poiyacetal polymer given in dyadic. 

[Claim 4] The manufacture approach of the poiyacetal polymer according to claim 1 or 2 characterized by 
performing evaporation clearance of a trioxane etc. using at least one tank mold evaporation machine. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the manufacturing method of polyacetal resin 
important as engineering plastics. In more detail, in copolymerization of a trioxane and an annular formal, by the 
uniform system of reaction, stable polyacetal resin is obtained, it is improved, and this invention relates to a 
slack manufacturing method. 
[0002] 

[Description of the Prior Art] Until now, the attempt which is going to obtain a stable copolymer is made by 
copolymerization of a trioxane, cyclic ether, and an annular formal. As the example, the method which a so lid— 
state-like polyoxymethylene copolymer arises and subsequently grinds the polymer by the polymerization of a 
trioxane was adopted by the old method. For example, in JP,2-35772,B which consists of these people, the 
polyoxymethylene copolymer was pulverized and, subsequently the approach of deactivating a catalyst in the 
water solution of a base is proposed. Similarly, in JP,6-89090,B which consists of these people, it has proposed 
performing altogether in succession pulverizing of the continuous polymerization and the polymer following it, 
contact to the base which continues succeeding it, and desiccation of a polymer, and performing each of them 
in an inert gas ambient atmosphere. Especially the latter approach that consists of these people attracted 
attention as most desirable method, although the stable polyoxymethylene copolymer is obtained. However, 
points complicated in equipment, such as pulverizing of a solid-state-like polymer, became a problem. 
[0003] 

[P roblem(s) to be Solved by the Invention] By the conventional approach, the oxymethylene copolymer of the 
shape of a once acquired solid-state was ground, subsequently the base was contacted, and deactivation of a 
polymerization catalyst was in drawing. Therefore, a complicated facility of a crusher etc. is needed. 
Furthermore, the process which dries the polymer pulverized and obtained was also required. Then, lost the 
crusher, the dryer, etc., the polymerization catalyst was made to deactivate with a simpler gestalt, and to obtai 
a polymer with little instability section was desired. 
[0004] 

[Means for Solving the Problem] In order to solve said technical problem, as a result of inquiring wholeheartedl 
this invention persons stability which was simple and was excellent, and came to attain the process of a 
methylene copolymer. [ of the following ] [ have and ] Namely, this invention ; 

** It is following (general formula I) R10CH20R2 about copolymerization of a trioxane and an annular formal.... 
(I) (However, R 1 and R2 are taken as a with a carbon number of eight or less alkyl group.) It is the following 
formula (2) to the pressure P (atm) which in carrying out a polymerization using a cationic catalyst under 
existence of the formal shown makes polymerization temperature 130 degrees C - 180 degrees C, and is put o 
the system of reaction, and polymerization temperature T (degree C). Filling relation Advance a polymerization 
reaction by the homogeneous system and the conversion to a trioxane is maintained to 30 - 90%. The instabilit 
section of a polymer end offers the manufacture approach of a polyacetal polymer of obtaining the polymer 
which is less than [ 1 wt% ], by mixing a reactant to homogeneity under existence of a base, carrying out 
deactivation of the cationic catalyst, and carrying out evaporation clearance of the unreacted trioxane etc. aft 
an appropriate time than melt uniform subsequently. 

P>=94-1.43T+5.67x10-3T2 ... (2) It has the description again also at the point that the instability section of a * 
polymer end is less than [ 0.5wt%], Moreover, it has the description also at the point of performing evaporatioi 
clearance of a %% trioxane etc. using a biaxial extruder. Moreover, it has the description also at the point of 
performing evaporation clearance of a ** trioxane etc. using at least one tank mold evaporation machine. 
[0005] Hereafter, this invention is explained to a detail. First, formula (2) P is a pressure put on a polymerizatk 
machine. That is, a polymerization is performed by the application-of-pressure system of homogeneity. The 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tranjyeb_cgi_ejje 2005/03/ 



2/S s^-is 



pressure P in a polymerization machine here is a formula (2). If smaller than a value, a liquefied polymer cannot 
be obtained actually. That is, in the polymerization inside of a plane, it is required for the oxymethylene 
copolymer and the trioxane to form the homogeneous system. Although the method of installing a pressure 
regulating valve etc. in the polymerization machine outlet section etc. is mentioned as an approach of holding 
this pressure, it is not limited especially. Although it will not be restricted especially if it has the jacket and 
pressure regulating valve which can be heated as a polymerization machine for performing copolymerization of a 
trioxane and an annular formal, a tube reactor is used preferably. 

[0006] Furthermore, in this invention, it will not become possible without mixing a base to homogeneity in the 
state of melting, contacting the homogeneous system of an oxymethylene copolymer and trioxane including the 
polymerization catalyst for a catalyst, and carrying out deactivation of the catalyst to it for the instability 
section of a polymer end to obtain the polymer not more than 1wt% The trioxane to be used needs to be 
refined by altitude in this invention. The content of the impurity which guides an OH radical to polymer ends, 
such as water, a methanol, and a formic acid, is total, and is 3 ppm or less still more preferably 10 ppm or less 
preferably 30 ppm or less. This desirable trioxane purification approach is shown in WO 98/Mo. 13362 official 
report which consists of these people. 

[0007] Moreover, the formal (however, R 1 and R2 are taken as a with a carbon number of eight or less alkyl 
group here.) shown by R 1 0CH20R2 of the formula (I) used as a molecular weight modifier (end blockade agent) 
usually has a methylal and desirable butyral. Especially, a methylal is desirable. The addition of a molecular 
weight modifier is usually used to one mo I of trioxanes in O.lxten - three mo Is -6xten - three mo Is. 
[0008] In this invention, since copolymerization of a trioxane and an annular formal performs copolymerization 
with an elevated temperature and high voltage, a non-solvent can perform it. Moreover, since a polymer is 
liquefied and it is obtained, it is not necessary to pulverize like the conventional method acquired by the solid- 
state polymer. Although the polymerization temperature of this invention is usually used at 130-180 degrees C, 
1 30-150 degrees C is desirable. Especially a desirable thing is 130-140 degrees C. 

[0009] Moreover, as an annular formal as a comonomer of a copolymer, ethyleneoxide, 1, 3-dioxolane, a 1 ,4- 
butanediol formal, a diethylene-glycol formal, trio KISEB AN, etc. are mentioned. 1 , 3-dioxolane, a 1 ,4-butanedio 
formal, etc. are desirable comonomers especially. Usually, these comonomers are used to one mol of trioxanes 
in 1xten - three to 4xten - one mol. 

[0010] Moreover, proton acid, such as Lewis acid catalysts, such as 3 fluoride boron dibutyl ether, trifluoro 
methansulfonic acid, and a heteropolyacid, can be used as a cationic catalyst. As a base for carrying out 
deactivation of the cationic catalyst, although not restricted especially, alkali metal compounds, such as 
phosphine compounds, such as tertiary amine, such as triethylamine, and triphenyl phosphine, quaternary 
ammonium salt, the 4th class phosphonium salt, and a sodium carbonate, and an alkaline-earth-metal compoun 
are specifically used, and an inorganic base and an organic base get, for example, although especially the 
amount of the base used is not restricted — 2- of the amount of catalysts — they are ten to 100 times 
preferably 200 times. Moreover, the instability section of the end of a polymer may be removed by deactivation 
and coincidence by thermal decomposition. 

[001 1] Moreover, in this invention, from the melting condition of homogeneity, a trioxane is heated and is 
evaporated from the reaction mixture with which the catalyst was deactivation-ized. As a method to evaporate 
a biaxial extruder and a biaxial tank mold evaporator are used. A desirable biaxial extruder is used. A trioxane 
etc. is evaporated from the vent section of an extruder, or the vent section of a tank mold evaporation 
machine. In this case, a stabilizer etc. is suitably added by the polymer. 
[0012] 

[Embodiment of the Invention] Although an example explains the main point of this invention below, this does 
not limit the range of this invention. 

(Example 1) The trioxane melt which dissolved five-mol % for 1 and 3-dioxolane was continuously supplied to 
the tube reactor (content volume 500mL) by which the outside jacket was heated by 135 degrees C at 5kg/fi. 
Contents are mixed by homogeneity by the static mixer in a tube reactor. 3 fluoride boron dibutyl ether (it is 
2xten - five mols to trioxane) supply was carried out at this tube reactor. M oreover, the methylal was 
continuously supplied to the 2x10 -three-mol reactor to one mol of trioxanes. Since the pressure P of a 
reactor was computed with P >=4 .3 when following the formula of an equation (I), the pressure regulating valve 
was attached so that the pressure of a reactor might be set to 8atm(s), and it reacted, maintaining the interna 
pressure of a reactor. Subsequently, the reactant was continuously supplied to the tube reactor (content 
volume 1L) by which the bond, then the outside jacket were heated by the tube (the jacket heating of the 
outside is carried out to 1 35 degrees C.) with a diameter [ of 1cm ], and a die length of 10cm in the outlet of a 
reactor at 135 degrees C. In addition, contents are mixed by homogeneity by the static mixer in a tube reactor 
50g/fi of 10wt(s)% triethylamine water solutions cooled at 10 degrees C from the inlet port of this reactor was 
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supplied continuously. It tied to the tube (the jacket heating of the outside is carried out to 135 degrees C.) 
with a diameter [ of 1cm ], and a die length of 10cm at the outlet of a reactor. 

[0013] From this outlet, this reaction mixture was supplied to 220 degrees C at the biaxial extruder by which 
heating accommodation was carried out. Evaporation clearance of an unreacted trioxane and triethylamine, and 
the water was carried out under reduced pressure from the extruder vent section. The extrusion object was 
made into the pellet by the strand type cutter. Stoving of the pellet was carried out in nitrogen. The polymer 
3.5kg/fi was obtained. This polymer was heated under the 230-degree C vacuum for 60 minutes. The polymer 
residue after heating was 99. 8wt(s)% before heating. The 190-degree C melt indie KUSSU values of the obtained 
polymer were 30g /10 minutes. 

[0014] (Example 2) Made jacket temperature of the reactor of the 1st polymerization machine of an example 1 
into 140 degrees C, set reaction pressure to 12atm(s), and similarly temperature of the jacket of the 2nd 
reactor was made into 140 degrees C, and also the same actuation as an example 1 was performed. The 
polymer 3.2kg/h was obtained. Moreover, the residue for 230 degrees C of a polymer, and bottom 60 minutes of 
a vacuum was 99.7wt(s)% Moreover, the melt index value was 35. 

[0015] (Example 3) Made jacket temperature of the reactor of the 1st polymerization machine of an example 1 
into 150 degrees C, set reaction pressure to 20atm(s), and similarly temperature of the jacket of the 2nd 
reactor was made into 150 degrees C, and also the same actuation as an example 1 was performed. The 
polymer 3.0kg/h was obtained. Moreover, the residue for 230 degrees C of a polymer, and bottom 60 minutes of 
a vacuum was 99.7wt(s)%. Moreover, the melt index value was 40. 

[0016] (Example 4) In the example 3, instead of the biaxial extruder with a vent, two connected tank mold 
evaporators were used, and also the same actuation as an example 1 was performed. Heating accommodation is 
carried out at 240 degrees C, and the flash plate of the melt obtained by the reactor was carried out to the 1st 
tank mold evaporator controlled by fixed tank level. Then, heating accommodation is carried out with a gear 
pump at 220 degrees C, and the flash plate of delivery and the melt was carried out to the 2nd tank mold 
evaporator controlled by fixed tank level by 50mmHg(s). In the 2nd evaporator, melt was extracted with the gear 
pump and it considered as the pellet by the strand type cutter so that it might circulate through melt and tank 
level might become fixed. The polymer 3.2kg/h was obtained. Moreover, the residue for 230 degrees C of a 
polymer, and bottom 60 minutes of a vacuum was 99.6wt(s)% Moreover, the melt index value was 38 
[0017] ' 
[Effect of the Invention] This invention offers the manufacture approach of the high new polyacetal resin of 
thermal stability. This method is useful as a manufacturing method of polyacetal resin. 

[Translation done.] 
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